Patterns of polymorphism and divergence from noncoding sequences of Drosophila melanogaster and D. simulans: evidence for nonequilibrium processes.
Despite the fact that D. melanogaster and D. simulans have been the central model system for molecular population genetics, few data are available for noncoding regions. Here, we present an analysis of population genetic data from intergenic regions and comparisons of these data to previously collected data from introns and exons. Polymorphisms and fixations were categorized as A/T to G/C or G/C to A/T changes and were polarized by inferring the ancestral state using both parsimony and maximum likelihood. Noncoding fixations in both D. melanogaster and D. simulans were consistent with equilibrium base-composition evolution. However, polarized noncoding polymorphisms, revealed a different pattern. Although A/T to G/C and G/C to A/T polymorphisms in D. simulans were consistent with equilibrium, we observed a highly significant dearth of A/T to G/C polymorphisms in D. melanogaster introns but not in intergenic sequences. Such data could be explained by recent evolution of mutational biases associated with transcription or by lineage-specific selection on base composition. These data reveal the complexity of evolutionary processes acting even on noncoding DNA in Drosophila.